Classiii.cation of 23 nucleonic resonances is tried on the basis of the ::;ymmetric three-quark model which assumes that three quarks are described by a totally symmetric wave function. Our basic assumptions are as follows.
Resonance states with masses less than 2.2 Ge V which were obtained from the pion-nucleon phase shift analysis of groups at CERN/) Berkeley 2 ) and Saclay, 3 ) have been reported. 4 ) They include, of course, all the resonances already observed in total rc± P cross-sections and in backward rc± P scattering. Nine new resonances have thus been reported as established. At the present stage, there may be some ambiguities about the umqueness of the solutions of the phase shift analysis and these resonances. Nevertheless, we assume that the above n-N resonances stand on an equal footing with the already-known resonances. We consider that it is worthwhile to try to classify nucleonic resonances for two reasons. First, the classification of the excited baryon states is one of the most interesting problems to clarify the internal structure of resonances (or elementary particles), in relation to the composite model (for example, symmetric harmonic oscillator model) and Regge theory. Secondly, if the spin-parity assignment for nucleonic resonances is made correctly, the classification of other strange resonances which have not yet been clarified experimentally could be made more quantitatively by using the SU(3) theory.
On the other hand, possible existence of resonances with radial excitations has been reported. 5 ) We assume the existence of such radially excited resonances and try to classify the nucleonic resonances on the basis of the symmetric three-
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quark model which assumes that three quarks are described by a totally symmetric wave function.
In § 2, the radially excited resonances are discussed. Next, in § 3, our model is proposed. Finally ( § 4) the result of our classification as well as several concluding remarks are given. § 2. Uesonances with radial excitation Chylek 6 ) emphasized the existence of the radial excitation of SU(3) -multiplets in relation to the Roper resonance [P 11 (1.470) ]. Experimentally, the characteristic property of the radially excited resonances is that its total ~ecay width is much larger than the width of the non-radially-excited resonances found in the same energy region. Based on this property together with the assumption that the radially excited resonances satisfy the Okubo-Gell-Mann mass formula, we propose possible candidates for the radially excited SU(3) -multiplets summarized in Table I . Owing to the lack of experimental data of the branching fraction, it is difficult to examine the SU(3) -structure of these multiplets from the decay rates. Therefore, we first examine the decay properties of the nucleonic resonances of which branching fractions are known. By using Rushbrooke's 7 ) decay formula, the dimensionless coupling constants*) (/ 2 / 4n) are determined as follows. 
for .<1'= + 1,
where B~"c·~" J-112 , P(K), PnJ and K are the field quantity of BJ' the field quantity P-S meson, the parity of BJ and momentum of P (in C.M.S. for the decay process) respectively.
M. f(aiba
• From this result we find the following phenomenological rule. "The value of f 2 / 4n falls off by two orders of magnitude for Lin= 1, where Lin is the difference of the radial excitation quantum number between the initial and final baryon resonances''. It is interesting to compare these decay coupling constants with the L-dependence*) of the coupling constants of the strong interaction discovered by Matumoto. s) For example, the coupling constant for D1 3 -I--J> JV+n° becomes of the order of , in which case the radial excitation quantum number and the orbital angular momentum change simultaneously. Other resonances with "large total decay width" is summarized in Table II . These resonances are to be regarded as the 'exceptional resonances' which cannot be interpreted by the radial excitation in our model. They are discussed in § 4. § 3. A n1odcl
Usually as far as the composite model, especially the quark model, is concerned, baryon or baryon resonance is constructed from three quarks or three quarks plus quark-antiquark pairs or their mixture. In this paper we adopt the first type, that is to say, the symmetric three quark model which assumes that the structure of three quarks is described by a totally symmetric wave function. Our basic assumptions are as follows.
(1) Each quark inside the baryon behaves as a harmonic oscillator independently of all other quarks (an independent particle model). 
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(2) One of the three quarks is allowed to be in the excited state, while the other two are in the S-state (one particle excitation assumption).
(3) Total wave function for the baryon is, in the zeroth approximation, the product of the spatial wave function and the spin-unitary spin wave function.
The solution of the three-dimensional harmonic oscillator is 
where ¢m (23; 1) (Xrn (23; 1)) and ¢v~' (23; 1) (Xm' (23; 1)), respectively:, are the symmetric and anti-symmetric space (spin-unitary spin) wave functions with respect to 2 and 3. Xsym is totally symmetric spin-unitary spin wave function. The explicit form of cPrn (23; 1) and ¢v~' (23; 1) are
where S denotes the S-state quark and L denotes the excited-state-quark.
Next, the Hamiltonian for the three quark system is assumed to have the following form, lvf. Kaiba (6) where i stands for the quark number. The first term is the free harmonic oscillator part and the second is the LS coupling term. If we treat the second term in (6) as perturbation, the energy eigenvalue is as follows,
E(n, L, S, J) =AK+ VL 8 ·-1-I [L(L+ 1) +S(S+1) -J(J-!-1)] J, (7)
K~2n+L-3+3/2, L: total internal orbital angular momentum, S: total internal spm,
A=w.
Parameter A is determined by using L = 0 radially excited resonances as input data in (7) . That is to say, the input data are P 11 (1.460 (7) are shown in Fig. 1, Fig. 2 Table II cannot be fitted within 100 Nie V. Thus, they cannot be interpreted as the radially excited resonances as well as the non-radially-excited resonances in 
0 '""d § respectively. However, the other 'exceptional resonances' cannot be interpreted in the same way. The other interpretation is a dynamical effect on a quark in theconfiguration. As an example of such interpretation, Deans et al.
12
) and Lovelace et al. 13 ) found four exceptional solutions (S 11 , P 11 , P 13 w=A,
Inserting the numerical values in Table III into 17Ls and A, we obtain the urbaryon mass M = (1.0"---'3.2) X 10-1 Ge V. With the wave function (2) for nonradial, L = 0 motion of 56, the r.m.s. momentum of the quarks is given by Therefore smce P~M, the requirement of non-relativistic motion of the quarks is not satisfied. Conversely consider the case in which the N-R requirement is satisfied. For example, we assume P/M~1/10.
(i) The case in which VLs is fixed while w is varied. From (9) and the N-R assumption, Since the value for w IS hundred times as large as our values, the radially excited resonances, if they exist, may be found only in a 100 Ge V energy region.
(ii) The case in which VLs is varied while w is fixed. From (10), VLs~ 
10-
3 Ge V,
M~10
GeV.
This mass value M is reasonable. But L-S splitting becomes neady zero.
From the above t-vvo cases we are led to the conclusion that the internal motion of the quarks in baryon cannot be non-relativistic under the conditions that the radially excited resonances exist in the mass region of the usual resonances (non-radially-excited resonances) and that the L-S coupling energy is of the same order as the harmonic oscillator energy.
